The advent of community-associated methicillin-resistant Staphylococcus aureus (CA-MRSA) has been a worldwide threat to public health for the past decade. We report a fatal case of infective endocarditis caused by a non-USA300, Panton-Valentine leukocidin toxin-negative CA-MRSA clone. This is a serious case of CA-MRSA infection caused by a se- 
INTRODUCTION
Community-associated methicillin-resistant Staphylococcus aureus (CA-MRSA) has been a major threat to public health worldwide for the past decade [1, 2] . Although more than 60% of nosocomial isolates of S. aureus have methicillin resistance, serious CA-MRSA infections have rarely been reported in Korea [3] . We describe a fatal case of CA-MRSA infective endocarditis (IE) caused by a sequence type (ST) 72 clone, which is very common in Korean.
CASE REPORT
A 43-year-old male patient visited the Emergency Department of Chung-Ang University Medical Center with general myalgia, weakness, and febrile sensation for 3 days prior to admission. He was a taxi driver and had no history of hospital visit, recent medication, or injection drug use (IDU). On admission, his body temperature was 38.3 o C, pulse rate was 102/min, and blood pressure was 100/72 mmHg. Multiple petechiae were found in both forearms and legs, and small hemorrhagic nodules were also observed in palms, soles, fingers, and toes. Blood examination showed a thrombocytopenia and an increase in serum troponin I. Electrocardiography showed ST-segment elevation in several precordial leads. However, transthoracic echocardiograms initially showed no regional wall motion abnormalities or vegetations. He was moved to the intensive care unit with the initial assessment of acute myopericarditis, and ceftriaxone was administered empirically. On the next day, he had fever with mental deterioration. Vancomycin was added because there was a suspicion of bacterial meningitis. Cerebrospinal fluid examination showed white blood cell count, 100/mm 3 (99% neutrophils); protein, 48.8 mg/dL; and glucose, 101 mg/dL. Brain CT scans showed multiple cerebral hemorrhages in the left frontal lobe and a cerebral infarction in the right anterior corona radiata. On hospital day 3, a continuous heart murmur was audible at the right sternal border. Follow-up echocardiograms showed a 1 cm-sized wall abscess of the sinus of Valsalva. The prolapsed abscess was extended into the right atrium and ruptured with a resultant shunt flow from the aorta to the right atrium. He had a bicuspid aortic valve and severe aortic regurgitation due to a prolapse of the aortic cusp. On hospital day 4, MRSA was isolated from the 3 sets of blood cultures obtained on the admission day. MRSA was also isolated from blood cultures obtained on hospital days 5 and 6. MRSA was not isolated from the CSF. Identification and determination of antibiotic susceptibility were carried out with VITEK GPI Cards (bioMérieux, Hazelwood, MO, USA). This strain was susceptible to most antibiotics such as ciprofloxacin, trimethoprim-sulfamethoxazole, clindamycin, erythromycin, fusidic acid, rifampin, and vancomycin (MIC 1 μg/mL), excluding beta-lactams and aminoglycosides. We stopped ceftriaxone and continued vancomycin. To determine whether the isolate would have the characteristic features of CA-MRSA, we conducted genetic studies. The detection of mecA gene and typing of staphylococcal cassette chromosome mec (SCCmec) were performed separately using PCR methods with each specific primer for mecA [4] and for SCCmec [5] . The isolate had mecA gene and SCCmec type IV A (Fig. 1) . The presence of lukS-PV and lukF-PV genes coding for PVL in the isolate were identified, and multilocus sequence typing (MLST) was performed according to published protocols [6, 7] . PVL genes were absent in the isolate. It was a ST 72 clone by MLST analysis. Cardiac surgery could not be performed because of the risk of recurrent cerebral hemorrhage, and 11 days after admission, he was expired by worsening cerebral hemorrhage and disseminated intravascular coagulation in spite of a negative blood culture.
DISCUSSION
CA-MRSA typically causes skin and soft tissue infections (SSTIs) or necrotizing pneumonia in healthy patients without risk factors for MRSA acquisition. A few clones, such as pulsed field types USA300 and USA 400 (STs 8 and 1 by MLST analysis), are known to be associated with these serious community-acquired infections. PVL, a pore-forming toxin, produced mainly by CA-MRSA, is suggested to be one of the important virulence factors in CA-MRSA infections [1, 2] . PVL-positive USA 300 clone, and serious infections by this clone have rarely been observed in clinical practice in Korea. Therefore, CA-MRSA has not been considered a major threat, and empirical vancomycin therapy for community-acquired infections has not been recommended. Recent epidemiological studies of CA-MRSA from Korean community have reported a ST72-MRSA-IV A clone to be the most common CA-MRSA clone [3, 8] . Our case caused by the PVL-negative, ST 72-MRSA-IV A clone indicates that fatal infections by a common Korean CA-MRSA clone may develop. However, it is still difficult to agree with the empirical use of vancomycin for community-acquired infections because vancomycin-resistant enterococci and glycopeptide-intermediate S. aureus are rapidly increasing in Korea. Subsequent reports on serious CA-MRSA infections will change the spectrum of possible pathogens in community-acquired infections and the initial choice of antibiotics in Korea in the near future.
Infective endocarditis (IE) caused by CA-MRSA was known to be a rare condition [9, 10] . Several cases have been reported recently in developed countries. The PVL-positive USA 300 clone is found as a pathogen in the majority of cases of CA-MRSA IE [11] . The majority of CA-MRSA IE had preceding SSTIs, such as furunculosis or cellulitis, caused by the PVL-positive USA 300 clone. The PVL-positive USA 300 clone is thought to cause CA-MRSA SSTIs and subsequently CA-MRSA IE [9, 11] . Also, there were a few cases without preceding SSTIs, however, they had previous histories of IDU [10] . Interestingly, our case is caused by a PVL-negative, non-USA300 clone and had neither SSTIs nor a history of IDU. Our case indicates that CA-MRSA has become a real threat and may be a warning sign of impending CA-MRSA infections in Korea, and the PVL-negative, non-USA 300 clone may cause fatal IE, even without preceding SSTIs or IDU. Persistent effort is needed to recognize the epidemiologic changes of CA-MRSA in Korea.
